At a time where computer technology is putting human lives and work under pressure, we discuss how to provide alternatives. We look back at Participatory Design (PD) which was originally about possibilities and alternatives as much as it was about specific solutions. The paper aims to revitalize and revise PD to help people influence big issues. The agenda for this is set through proposing a set of key elements for realizing new, important possibilities. We discuss the possible changes of partnership with users, call for a new role of researchers as activists, debate how to work with demanding visions for lasting impact, and democratic control. We focus on high technological ambitions, on deployment of working prototypes, on alliances, and on scaling up, all seen as important for a PD that matters. We conclude the paper with an invitation to participate in the continued discussion, codesign, and realization of a PD that matters.
INTRODUCTION
We are currently entering an era where the life conditions of many people are deteriorating, and corporate interests penetrate life at large, while political parties and institutions seem unable or unwilling to take action. Facebook, Uber, and Mechanical Turk, as well as their underlying data collection, are examples of such technology-based phenomena that are causing a variety of challenges to our lives and organizations. We are not convinced that human-computer interaction (HCI) at large and Participatory Design (PD), in particular, are able to embrace these challenges, and accordingly, we aim to revitalize participation so as to innovate PD, in a manner where PD may again help people influence big issues. By big issues we mean for people, in various communities and practices, to take control and partake in the shaping and delivery of technological solutions, processes of use, and future developments that matter to them and their peers. Our concern is that 4:4 S. Bødker and M. Kyng
• the formulation of agreements between employers and unions, regulating the introduction and use of technology at the workplaces, • the need for knowledge, teaching material, and courses among workers and union members, • new frameworks for worker influence, by addressing worker controlled resources, as well as new models of negotiations.
The projects developed with different emphasis, but an important part of all of them, as seen from the point of view of the researchers, was cooperation with the local trade unions so as to focus also on what it meant to deploy computers at work. To illustrate how the projects addressed more than tools and techniques for PD, the following examples from one of the factories in the Norwegian NJMF project show a profound concern for the technological possibilities and limitations:
-A new production planning system was shown to have been constructed in such a way that it would inevitably lead to more overtime work. -In addition, the production planning system had shop-floor terminals that only allowed data entry, i.e., it was not possible for the workers to get, e.g., status information at the shop floor (a discussion that has parallels in much later analyses of production planning systems (see, e.g., [22] )). -It was problematized that Computer Numerically Controlled Machines were introduced that did not allow for shop floor programming, hence preventing flexibility and control at the shop floor (see [61] , [35, p. 29] ).
Largely, these first projects pointed to computers as managerial instruments of increased control, as well as to the need for training and education for workers on the shop floor. The focus was on local action and negotiations based on central support in terms of teaching materials and support for negotiations.
Utopia
Among researchers who participated in these early projects, there was a rising concern for the possibilities of offering technological alternatives. In the poetic style of Pelle Ehn [33] : focusing on democracy-and worker participation-actively searching-alternative futures-through collaborative-design things-at the time when computers-entered the shop floor-threatening to deskill workers-and tighten managerial control. These concerns were seeding the Utopia project (1981-84) [11] , [13] , [12] , [33] . In collaboration with central labor unions, researchers went on to target new technology for newspaper production and cooperate on its commercialization in order to make new, alternative types of systems available for newspapers. The idea was to expand local choice through centrally developed alternatives. Specifically, researchers set out to address systems that support (e.g., [35, p. 32] ) -quality of work and products, -democracy at work, and -education for local development.
The emerging design of possible alternatives involved envisioning, then, bleeding edge technologies, such as inexpensive desktop laser printers, and a WYSIWYG newspaper production system. It is important to remind ourselves that this was before laser printers moved out of Xerox' research labs, and WYSIWYG became commonly known to people with the introduction of the Apple Macintosh (both ca. 1984).
In order to codesign together with graphical workers, the researchers developed a new design method together with new techniques and tools. And the project collaborated with a commercial company that intended to build and market the technological solution. In the end, however, the cooperation with this company failed, and Wikipedia quite adequately describes what the Utopia project is remembered for: In the Utopia project, the major achievements were the experience-based design methods, developed through the focus on hands-on experiences, emphasizing the need for technical and organizational alternatives. 3 While these methods became influential in the wider HCI community, the methods as such say little about what the users would gain from participating in the design processes (see also [21] ).
The Results of the Early Projects in Summary
Over the years, several authors have looked back at these passed projects and discussed their importance for current challenges (e.g., [17] , [46] , [44] ). In a recent paper, Bratteteig and Wagner [24] analyzed a number of their past PD projects from the 1980s onwards. They discuss how participation in PD projects must necessarily be seen in connection with decision-making and the power of the users to act. The platform for users to act, in the early projects, were organized in cooperation with trade unions, and the unions played a major part, both in decision-making through the practical work and on the steering committees, paving the way for users.
In addition, the original research focus embraced workplace democracy and worker influence on technology, and the results of design, more than the design processes as such, were seen as important steps toward workplace democracy. In a certain way, both the actual move from expert researchers toward an active collaboration with the users, starting in the NJMF, and the methods, resulting not least from Utopia, were rather coincidential. In this sense, the projects were action research projects with an agenda of strengthening workplace democracy and worker influence on technology that developed into PD projects in order to achieve project goals. The work on PD methods, tools, techniques, and theory definitely improved the results of the design work, at the same time as PD was not explicitly on the agenda from the outset. In summary, we may say that the first Scandinavian PD projects had a vision of contributing to a more democratic society. They based this on cooperation with a strong partner, the trade unions.
To promote this vision together with the unions, the projects worked on -strategies for influencing the use of IT in the workplaces, and improve quality of worklife, -new technological solutions and new ways of working, as a strategic way to expand local choice available to the trade unions locally, and -new tools and techniques for design.
As it turned out, the work on tools and techniques for codesign lived on, and was developed further in the PD tradition. In contrast, the idea of promoting visions of democracy together with strong partners was largely forgotten as was the development of strategies that would allow these partners to influence technologies at work based on their own interests and goals.
PD was born at a time when computers were introduced at the workplaces as a managerial control instrument, thus severely challenging worker influence at the shop floor [62] , [37] , [77] . It was developed further, and was embraced by HCI research, when computer systems began to substitute traditional craft tools at the shop floor [11] , [35] . However, as the trade unions became weaker, the trade union quest for industrial democracy grinded to a halt and the political aspect of PD, with an explicit focus on the interests of labor, gradually faded [51] .
4:6 S. Bødker and M. Kyng
At the same time, computers became commonplace, and although the results from the first and second generation of Scandinavian PD projects supported continued knowledge build-up in the unions, the failure of the Utopia project to initiate the development, and deployment of a viable alternative to the commercial main stream solutions meant that local choices continued to be very limited [13] . In short, dealing with computer issues was reduced to "business as usual," and computer issues were handled by the unions like wages, working hours, and so on without much attention to actual alternatives (see also [51] ). An important exception from this was the work by the Swedish TCO union to certify computer screens. The TCO label offered a useful alternative that became so ubiquitous that the link to the strategic work of the union was often forgotten. 4 
QUESTIONING THE STATE-OF-THE-ART OF CURRENT RESEARCH
What we originally knew as cooperative design was inspired by many theoretical traditions, and Marxist theories played an important role in the early Scandinavian projects [35] . Voss et al. [74] summarized the common grounds of the many different kinds of current user-designer collaboration, across approaches, as follows:
Work and technology are situated and socially organized; design must be grounded in an understanding of this context; participation of users is generally beneficial for design; users have relevant knowledge and skill; skills change when technology is introduced; technology should support work practices, and support quality, not only quantity; and last, design processes are political and have a potential for conflict.
At some level, we are certain that most PD researchers would subscribe to this core, yet it seems that for many, the focus is entirely on the actual collaboration in design between designers and relevant stakeholders, including users. We note that in many projects the idea that processes are political and have a potential for (profound) conflict seems to be non-consequential. As an example of this, Pedersen [63] , in analyzing a project where users lose interest in participating, focuses on how design is managing and setting up design processes, what he calls design before design. An alternative or supplementary explanation may have focused on the lack of projects goals that were really important for the users.
In the following, we dissect current PD in order to discuss how, from a research perspective, we can move beyond this current state-of-the-art and the challenges this gives to the development of PD. The first issue, we look at, is the focus on the here-and-now without considering what happens after a project. Then we discuss the low technological ambitions that we find permeate current projects and hampers the potentials for substantial, long-term benefits for the participating users and the groups they represent. The third issue we discuss is the do-gooding element, which often seems to steer projects away from conflicts. Finally, we consider how politics is often reduced to ethics, i.e., reduced to questions of how a researcher should behave when involving users in design.
The Here-and-Now
We are critical of current literature in (and around) PD which seems to focus on how researchers set up here-and-now cocreation and collaboration with groups of people for a here-and-now purpose (e.g., making) without much perspective on the future (or for that matter for the past). This is analyzed (by [45] as well as [52] ) as processes with little concern for sustaining relationships and networks after the project. In contrast, bottom-up, ad-hoc here-and-now activities dominate. Kyng [52] pointed to the difference between the early PD projects where learning and empowering were important outcomes and more recent ones where the design process as such and its methods seem most important as outcome. Balka [1] Halskov and Brodersen Hansen [40] supported this claim when they summarized their studies of research papers in PD pointing out that PD does not address the product of the design process as much as it focuses on specific domain experiences for the involved participants. They pointed to the number of papers that are about specific methods or PD activities, some of which are in new domains. As sympathetic and well-meaning as these projects may be, they are focused on local learning without concern for scale and reach of this learning. Halskov and Brodersen Hansen [40] questioned whether the results of well-intended participation as such improve quality of life, despite the merits of supporting, e.g., the wellbeing and changed mindset of participants. In addition, Halskov and Brodersen Hansen [40] discussed the summary of [68] and concluded that in many PD projects, there seem to be no development of action possibilities, and so on, that point ahead for participants. The projects analyzed became strangely non-committal with no long-term perspectives, for the groups that the user came from, or for that matter, for the researchers, designers or other possible stakeholders.
With this direct here-and-now focus on a specific collaboration, these projects have become more process than outcome. They are about doing something for and with the people directly involved in the processes, whether or not this leads to a technological solution that will sustain beyond the actual process. In our view, this leads to too many processes and products, with no utility and no impact.
Low Technological Ambitions
With our background in computing, we find it surprising how current PD research can be about anything, including processes without a technological focus at all. We seem to have lost the anchoring of PD in IT projects (see also [50] ). As a matter of fact, many current projects seem to focus on maker technologies (e.g., [6] ) which may, or may not have much connection to IT as such: Neither 3D-printing nor singular Arduino boards, in our perspective, address the potential development of software under the control of users. In addition, these projects rarely question the tools available and there seems to be no real concern for the long-term learning of users regarding digital thinking and digital/software possibilities in a democratic perspective with a few exceptions such as [48] . This is problematic because it results in a lack of influence on our common technological future. Korsgaard et al. [50] discussed why this has happened and suggested a number of reasons: publications from early work emphasized processes and methods (e.g., [14] , [36] ) (see also Section 2.3) and resonated with contemporary movements in related areas (e.g., [2] , [39] ). PD provided a space for increasingly multi-disciplinary research and less technical disciplines were hence offered an opening to contribute and investigate the impact of technology.
Technology again is not one-off products, even if they can be printed in 3D. Technology encompasses solutions embedded in other solutions and infrastructures, use and design, appropriation and change as it happens over time. For these reasons, we are also concerned with the long-and short-term perspectives of the technologies, be they in relation to the appropriation to specific local uses or the infrastructuring with other technologies (see [58] ). We lack a concern for the fact that no technology design projects start from scratch today (see also [10] ) and we are largely missing concerns for the long-term perspectives (of both technologies and the skill development of people). Makerspace researchers and practitioners have begun to discuss sustainability issues, in terms of how their making may-or may not-contribute to a more sustainable future. see e.g., [69] . This paper discusses sustainability in terms of the so-called Brundtland report from the World Commission on Environment and Development from 1987, and as of yet this type of sustainability does not seem to embrace long-term learning and design, as discussed by Iversen and Dindler [45] .
Meanwhile, we see technologies appearing that more than ever challenge democracy and PD, both on a shorter and a longer time-scale. In our view, the centralization of (the major commercial platforms on) the Internet, big data, and large-scale infrastructuring challenge the core democratic ideals of PD. And this is to a degree where sharing economy, crowdfunding, and participatory cultures are not explored in terms of their democratic potentials as much as they are simply put to the service of a sharing or platform economy dominated by Uber and Airbnb, as well as direct brokers of work such as Fiverr. Hence, many of these platforms are mainly about commercial interests of the few, based on the "participation" of the many (see also [67] ), and it is concerning why no PD research seems to profoundly question and challenge these technological uses.
Hence, we lack projects that have a high technological ambition even if the technical solutions may not be immediately accessible to a universal set of users. As Carroll et al. [26] pointed out, the technological ambition in particular projects may not simply be for all, here and now. Or as they stated: There may always be emerging technologies within the grasp of a few and beyond the grasp of many others. We need to do PD research that spearheads and challenges technologies, even if these technologies never become mainstream (see also discussion in [25] and [18] ). This emphasizes the need to go beyond the here-and-now and consider technological alternatives in PD as much as mainstream solutions, not in order to go back to a "technology first" design approach, but because most ambitious PD work, including work on social communities, requires ambitious IT design as well (see also, e.g., [19] .
Do-Gooding
Third, there is a strong do-gooding element in the current state of PD research [9] , [10] , [75] . Bødker [9] pointed out that in the 1990s, in particular, PD became something good in itself, no matter with whom researchers and designers collaborated. This development was questioned by [52] , [78] , [7] .
Many current projects seem to be working with agreeable or politically good communities, rather than concerning themselves with conflicts and tensions in and around groups of users. There is, accordingly, a focus on cocreation, more than on PD that also exposes difference and profound conflict. Björgvinsson et al. [6] talked about transforming antagonism into agonism, and conflict between enemies to constructive controversies among adversaries who have opposing matters of concern but also accept other views as legitimate. However, we do not see this as an obvious path forward when it comes to redistribution of power and resources, in addition to which we see several examples of participation being discussed in the context of art, which, as pointed out by Carroll in the panel discussed in [79] has led to the term participation being used in too many ways in HCI, e.g., as cocreation with the purpose of some form of artistic expression. Does this kind of cocreation, e.g., initiated for the benefit of some form of art, have any impact on how people use and develop technologies in the longer term and wider perspective? Does it help people ask questions or just find comfort? We doubt that the former is the case, and we view this diversification mainly as a diversion from impacting technology, how technology is developed and how it is used.
Politics Reduced to Ethics
The politics of design was an important concern in the early projects and e.g., Ehn and Kyng [34] , [35] and Kensing and Blomberg [49] addressed the introduction of computer-based systems and power dynamics that emerge within the workspace. Fundamentally, unions and workers were seen as threatened in their involvement in production and their ownership over their work situation, leading to PD projects such as Utopia that specifically teamed up with this "weaker" side. [35] and [49] addressed the introduction of computer-based systems and power dynamics that emerge within the workspace. Fundamentally, unions and workers were seen as threatened in their involvement in production and their ownership over their work situation, leading to PD projects such as Utopia that specifically teamed up with this "weaker" side.
Pedersen [63, In our view, there are several critical questions to be derived from this: Are practices of design facilitating development of relevant forms of empowerment, e.g., decision making, among the involved people? Are they supporting the involved people in representing and promoting group interests? And is a specific project addressing a really important concern?
In recent years, e.g., Mouffe's notion of agonism [60] has inspired many HCI/PD researchers, such as Björgvinsson et al. [6] , and DiSalvo [32] . Agonism addresses conflict and difference rather than consensus, yet in PD projects it also shifts the focus away from the more classical notion of profound conflicts between the haves and the have nots to design processes that allow for difference and conflict, without designers/researchers taking side in this [40] . One reason for this is probably that it reduces politics to something, which is acceptable in a company or pluralistic community context.
We find the issues of how researchers should behave, ethical issues, important. At the same time, we find it problematic that politics has been reduced to how researchers should behave and act fairly when involving users in projects. We would argue that politics is more than fairness and ethics, and we hypothesize that the tendency to avoid profound conflicts also makes it difficult for current PD to engage in some of the more controversial areas where researchers could really help people by taking side with them.
Based on the analyses of [40] and [4] , it seems that political stance, conflicts, and societal analyses have lost way to more generic political process thinking, where design processes are recognized as political (dealing with multiple, different opinions, and standpoints), but the design results and their use are not considered in a political context of potential conflict. Thus, there seems to be little focus on underlying contradictions, causing differences in standpoints, or on consequences of designers/researchers siding with one or some of the involved parties. This means that the methodological focus on e.g., working with prototypes for the sake of giving (direct) users a voice has increased, but the user's voice is not placed in a context of potential conflict. In addition, the increased focus on that designers' need to learn from users, is not considered in a context of mutual learning where the users also learn e.g., about how to promote group interest. Finally, we note that more general understandings of quality of work has given way to specific users' needs, as can be seen across the entire field of HCI.
With the current move of PD toward ethics and agonism, we sincerely lack a notion of partnership in conflict or a concern for how researchers team up with partners to fight for shared political goals in the interest of the partners. Or, vice versa, how may partners help PD researchers who are accused of being political when they side with partners?
Summary
The issues we have with current PD add up to a focus on here-and-now situations that are in many ways convenient to researchers; a lack of technological ambition on behalf of both users and researchers, a choice of researchers to work with communities of users that are immediately sympathetic and generally shying away from a political stance, especially when it entails conflict with powerful adversaries. All of these issues have elements of a very short-term attention span of the research toward the users and use domains, and a least-effort strategy for researchers with respect to time spent, alliances, and partnerships, technological challenges and even convincing the research community that the project is meaningful.
In addition, current PD is refining design tools and techniques that support the involvement of users, current, and future, in design processes. However, the questions of how design goals are defined, and how decisions are made about what to implement, are outside the realm of this type of PD. Strategies for the processes of design and for how and why the outcomes of design could and should change the work activities of users are not developed together with these same users and the organizations. Hence, when conflicts loom, workers may simply lose interest in participation [30] , [75] . Ironically, this is parallel to the understanding and critique of the socio-technical approach in the 1970s, which led to the development of Scandinavian PD (For a short summary of the critique, see, e.g., [35, 22ff.] ).
In the following section, we move on and present three cases that point in directions that are different, and as we argue, more promising. We will also address their shortcomings as a way of approaching the future of revitalized participation in design.
Inspiration for a New PD
First, we briefly describe three cases that have inspired our work on a new PD: HISP, The HISP 5 [23] , Fablab@school [10] , [31] , [45] , [70] , [71] and especially the telemedicine initiative centered around 4S: The Foundation for Software-based Health Services 6 [53] , [54] . None of these are presented because they are perfect. Rather, we present them mainly to discuss and inspire a new PD, even with the limitations they have. Then, in Sections 5 and 6, we present and discuss our proposed new PD, by drawing on examples from the first and second generation of Scandinavian PD projects, on current projects as well as the three cases described further below. In Section 7, we discuss how to move on, addressing issues, perspectives, and research we would like to learn more about.
HISP: The Health Information Systems Program
HISP is a global network of people, entities, and organizations that design, implement, and sustain Health Information Systems in support of decentralized and empowering structures.
HISP began as an initiative in South Africa addressing two issues. First of all, to contribute to the provision of useful health related data on all citizens, independent of race. Second, to help build flexible local data processing capabilities to support not only the local collection and delivery of centrally requested health data, but also to make it possible, locally, to evaluated the effect of health initiatives in the community, e.g., regarding "Measles immunization coverage under one year" [23] .
As a network, HISP globally follows a participatory and action research approach to support local management of healthcare delivery and information flows in a growing number of developing countries. Hence, HISP addresses many concerns of HCI4D. HISP was established by the Department of Informatics at the University of Oslo.
HISP started as a Research and Development Pilot Project in three health districts in Cape Town, South Africa, in 1994. Initially, focus was on Community Information Systems and grassroots health committees, but after upsets caused by local elections in 1995, focus shifted to integration processes and information systems within the Department of Health. The District Health Information Software (DHIS), finished in early 1997, was adopted by the Western Cape Province in mid-97, by the Eastern Cape Province in Oct. 1998, and finally, as a national system in February 1999 with rollout completed during 1999 and 2000. The first web-based system was developed from 2005 to 2006. From late 2000, it was also piloted or adopted by other countries, including India, Cuba, Botswana, Kenya, Mozambique, Sierra Leone, Vietnam, and Zanzibar. Today, HISP South Africa is organized as a not-for-profit NGO with more than 50 full-time staff. Activities include software development, database management, health information systems support and training, as well as short courses in health information. These courses have been attended by several hundred health information officers and health staff involved in management. 7 HISP at the University of Oslo, Norway, is one of the leading members of the network and their contribution includes in-country capacity building, research, a Ph.D. program, hosting the core development of the DHIS software, and implementation support. 8 In recent years, multinational companies are aggressively promoting their own, alternative software-based services, and to counteract this trend HISP is focusing more on developing local capacity to master new technologies [23] .
HISP has been going on for 20+ years and has inspired us because it is an initiative with an explicit democratic agenda with a focus on decentralization, an agenda it has developed and grown over the years as an important resource in an ongoing democratic process that addresses how to plan and use resources related to health and how to understand and evaluate outcomes. We have been inspired, in particular, by the dual, continued focus on developing approaches to data collection and use, in support of local action and on contributing to an ongoing participatory process of standardization of data in order to support both local/local and local/central cooperation, hence facilitating scaling up. At the same time, HISP has created a self-sustaining organizational network which handles the technological core and the processes of continued development, deployment, and use.
The Fablab@school.dk
The FabLab@school.dk project [10] , [31] , [45] , [70] , [71] was launched based on a 2014 reform of standards in the Danish primary and lower secondary school. This educational reform emphasized the use of digital technology in all subject matters. A new program in crafts and design replaced woodwork and needlecraft in order to support the digital competences. As a response to this, FabLab@school.dk focused on digital fabrication and design thinking so as to develop an educational environment to integrate new digital fabrication technologies and construction kits that would help students and teachers work in designerly ways with real-world problems. Currently, an estimate of 12,000 students and 1,160 teachers in 44 schools have been engaged in the project, either by directly taking part, or by integrating elements of the project finding in their teaching. During the first two years, 10 schools have established a digital fabrication laboratory on campus in which students have access to digital fabrication tools and construction kits. Moreover, three municipalities have established a central fabrication laboratory with equipment and staff (2-3 per unit) to assist [10] .
Because of its embedding, politically and administratively in the Danish educational system, FabLab@school.dk involved many different local and national stakeholders in a variety of diverse project activities. According to Bødker et al. [10] , the list of stakeholders differed significantly from activity to activity. In some cases, school teachers and students were engaged as end-users and in other activities, politicians, and officials. In addition, many other types of activities were carried out to engage, e.g., the national and local political level. Some of these activities used PD methods, while others consisted of presentations and survey reports. Bødker et al. [10] described how the project worked to stimulate emerging new configurations of collaborators through participatory activities where participants engaged in defining future infrastructures and in sustaining the networks of people and technologies that embrace the design. They present many multifaceted activities involving a broad range of authorities that all together were involved in introducing digital fabrication technologies to the Danish school system. In Fablab@School.dk, participatory processes played out in several political and practical arenas. The project involved many, sometimes messy, activities before, between, and after, what we would normally call, participatory workshops. The project is furthermore, according to [10] , focused on how participatory processes tie into existing networks across organizations and how initiatives in the project become dispersed across these networks. In this way, the project reaches across six levels of authority of the Danish educational system, and covers the many parents, students, teachers, industry representatives, and policy makers that took part in PD activities throughout the project.
Most recently, the project has been involved with the development of a new national elective course in primary schools. In [47, p. 27] We find FabLab@School interesting because it integrates maker and fablab technologies into educational settings with an emphasis on engaging students and teachers so as to obtain longterm perspectives on digital thinking, design, and democracy. It addresses the specific roles that students as well as teachers may have in PD, and combines this with processes to engage the many necessary political and organizational levels in a national school system.
The 4S: The Foundation for Software-based Health Services
The 4S 9 Foundation for Software-based Health Services was set-up to govern open source software for telemedicine in Denmark. The software is mainly developed in PD-inspired projects funded by different public research and development grants. And this is reflected in the 4S organization, which only have members from public organizations: a board of managers, mainly from public health, a software group with software architects also mainly from public health, and finally health forums with public health personnel and, to a smaller degree, patient organizations, and a few PD researchers.
In Denmark, health and care are financed by tax payers. Five regions administer the public hospitals and 98 municipalities are in charge of prevention, elder care, and rehabilitation. When evaluating technology for telehealth (including telemedicine and telecare), the major public health providers found that either system quality was too low or the price was too high. In order to change this situation, government, regions, and municipalities agreed on a reference architecture for a national telehealth infrastructure. In addition, five large-scale demonstration projects were initiated. Two of these were to develop a common open source telehealth system called OpenTele. At the same time, a national research project developed an open source infrastructure toolbox compliant with the reference architecture and some of the researchers became involved with the two demonstration projects.
After having had discussions involving the researchers, national agencies, regions, municipalities, and people from the two demonstration projects, it was decided to establish an open source software foundation, called 4S. 4S was established in 2013 and governs both OpenTele and the infrastructure toolbox. In 2015, the government, regions, and municipalities agreed to offer telehealth-based treatment to patients suffering from Chronic Obstructive Pulmonary Disease (COPD) by the end of 2019. They also decided to base this on the reference architecture and on OpenTele [53] , [54] . Currently, OpenTele is being redesigned in a sequence of PD projects based on experiences from ongoing use. At the same time, the software architecture is changed into micro-services. A number of companies are ready to use the new software as soon as it is ready. In competition with this, a private company is using the OpenTele open source software to develop closed source versions, where they add several new features without contributing the code as open source. The activities of the private company have reopened discussions of open versus closed source among regions and municipalities. Furthermore, in order to strengthen their push for PD-based open source software, the healthcare fora have upped their activities to demand more democratic control over design, continued development, and deployment of treatment regimens and IT support.
4S was established with a rather traditional role in mind, to govern a collection of open source software. We have been inspired by the ongoing transformation of the 4S organization and the vision of the initiative, driven by the close cooperation between healthcare personnel and researches/activists, toward more and more emphasis on work place democracy in combination with influence by patients and their organizations. And we have learned from the very important role played by deployment, use, experience, and continued development of software as a vehicle for demonstrating the implications of the vision and thus for the continued and growing engagement of personnel and patients. Finally, this initiative has illustrated the importance of working at different levels, e.g., hospital, region, and government, while drawing on and combining arguments, based in different professions, such as IT and healthcare.
Summary
In summary, we see the following main qualities of the three projects:
HISP in many ways represents a long-term perspective with an explicit democracy agenda with a focus on strengthening possibilities for local action and on internationalization based on a growing network of quite different national nodes. Thus, HISP is also adding to our understanding of possibilities and challenges for PD in developing countries. FabLab@School.dk is featured for its extended network activities, working politically with both informal, and formal political systems; and for its focus on education for future design and technology skills in a context aimed at education for democracy. 4S illustrates how open source technologies may become a useful vehicle for local engagement, play a role in increased democratic control, potentially being a broker for bridging local and national levels of participation, and for network activities parallel to those of FabLab@School.dk.
With these three cases, we are beginning to see possibilities, and hopes for future processes and structures that embrace participation, whether in classical PD forms or not. They all share the characteristics that they address important changes related to the lives of the involved partners, have complex partnerships beyond here-and-now collaboration between direct users and researchers. They are furthermore characterized by the researchers taking side and working with their partners on shared visions as well as having an agenda of their own, an agenda that is both a social and political agenda and a technological one. In the following, we will discuss these elements further and set the scene for revitalizing participation before we present and discuss the set of basic elements of our proposed new PD.
AGENDA FOR A NEW PD-THE CORE ELEMENTS
In the following, we will discuss the possibilities for a new PD. We see the cases as giving some leads for where to head, and what we really aim for is an invitation to participate in the continued codesign and realization of a PD that matters.
We are not naive when it comes to the possibilities of carrying out this agenda, and certainly contextualization and revision of means and even ends are important as emphasized by e.g., HCI4D research. However, it seems that several things are happening in society that may support such agendas. Piketty [65] described capital accumulation and the rise of what he called patrimonial capitalism, in which a few families control most of the wealth. Mazzucato [59] talked about how, in the last financial crisis, big private companies seemed to take the money and the states took the risk and paid the bills. Socialization of risk, privatization of gain as Mazzucato has put it. In many areas, jobs are disappearing and it seems that often new investments do not create new jobs. In many public sectors, the budgets are being reduced and at the same time public spending on IT is increasing, leading to further cuts in personnel. An increasing awareness of these matters seems promising for the realization of a PD that empower new groups of people, create new possibilities in areas important to these people, and impact use and distribution of resources that is a PD that matters. At the same time, empowering new groups of people will often create strong opposition, and as stated above contextualization is important, also when it comes to empowering and handling opposition.
In the following, we present and discuss five basic elements of our proposed new PD. They are based on the three inspirational cases presented in Section 4, as well as our re-interpretation of the first generations of Scandinavian projects. The five elements form the core of the new PD, where politics matter and a neutral position is not possible:
(1) PD that matters should address areas where dramatic, potentially negative, changes are under way, hence forming the basis for engagement and action by researchers and especially by partners. We turn to discuss the five elements across the three cases presented in Section 4, and we look back on historical PD in order to discuss the possibilities of new and revitalized form of participation in design. In Section 6, we proceed with discussing what we may call support action for this research agenda.
PD that Matters Should Address Changes that Matter
The potentially negative consequences of the introduction of computers at the shop floor drove the first and second generation of PD projects in the 1970s and 80s. Today we are witnessing dramatic, potentially negative, changes in many areas. However, current PD projects unfold in many different contexts, that are mainly not oriented toward these large, dramatic changes. We find this problematic and argue that a PD that matters should address changes that matter. To better understand how this might happen, we look at our three cases.
The HISP began as a cooperation between South Africa and Norway. As a legacy of apartheid, the health system in South Africa was inequitable, fragmented according to race and with centralized management structures contributing to the marginalization of the black majority [23, p. 237] . HISP put high on its agenda to turn this around.
The FabLab@school on the one hand was constituted as part of a large move internationally to address digital literacy and digital fabrication in the school systems. On the other hand, FabLab@school, with the background of the researchers in PD and design research embraced the challenge of exploring design thinking in schools, hence aiming to prepare (Danish) school children to better deal with technology in the future, individually and as society. This focus on future digital skills, and the potential lack thereof among teachers and pupils, was a major driver for the project. The lack of digital skills and interest is currently seen as a major threat to the development of e.g., the Danish society and industry.
The 4S initiative on Software-based Health Services began at a time where public budgets for healthcare were being cut and severe negative consequences for both patients and personnel began to surface. At the same time, public health managers as well as IT companies promoted telemedicine as a major element in reducing costs and improving healthcare. However, the large, national telemedicine projects led the people behind the 4S initiative to the conclusion that unless something was done, telemedicine would become just another element in the managerial control over healthcare services, emphasizing cost reductions and throughput, being delivered by companies who would charge and earn as much as possible. The 4S initiative set out to address this situation and emphasize quality as well as spending of money for patient care rather than for company profit [53] , [54] .
Dramatic changes, as we see them in the three cases, relate to the fragmentation of society, the role of digital literacy, and general attempts of corporations to make money from the public sectors and for people's lives at large (e.g., Facebook and Google). Design at large, and PD in particular, should in our proposal help create alternatives, in terms of both processes and outcomes, that expose these challenges and offer other possibilities.
PD that Matters is Based on Engaged Partners
We consider profound cooperation between researchers on the one hand and actors from the groups experiencing dramatic changes, to be crucial-and we term these actors partners.
In the 1970s, Trade Union partners were strong and had an agenda of industrial democracy [62] , [37] , [77] , [35] .
Current PD basically does not have such partners as drivers. On the contrary, the PD researchers often have to orchestrate and sustain participation by users in specific PD projects [63] , [52] .
A new PD that matters, is based on engaged partners, since PD researchers do not create societal change by themselves. The engagement of partners is closely related to the changes they experience or expect, and to their hope for major, lasting changes in areas that are important to them. In some ways, individual partners thus share characteristics with the Lead Users identified by von Hippel, who notes that lead users expect relatively high benefits regarding the needs they have encountered [73, Chapter 2] . However, as discussed by Bjögvinsson et al. [6] , von Hippel's concept of democratizing innovation does not consider aspects that go beyond market economy, whereas our focus here is on partners that help progress the new technological development for other than simple commercial reasons. Today, there are often no obvious organizational frameworks supporting potential partners. Thus, it is part of what is needed from a shared agenda for researchers and initial partners to develop an understanding of which potential partners to involve, and how to support the development of the specific cooperation. Hence, developing this kind of understanding may be a question of trial and error in terms of exploring alliances and new organizational forms. It also means that the role of the researchers as well as the partners will and should change over time. Initially, it may be the researchers who are driving the processes and setting up structures and frameworks, but for long-term development, it is necessary for partners to take a more active role and responsibility. Partners need support and resources to act, learn and to exercise influence, and without preexisting organizational frameworks like the trade unions' ongoing work on providing resources, as they did in the 1970s, it is an important part of the projects we discuss here to develop frameworks and attract resources to also involve the partners.
In the 4S telemedicine initiative, a few healthcare professionals have been instrumental in the initial creation of the initiative. They also engaged in the ongoing involvement of healthcare partners. As the initiative expands, the healthcare partners are now major drivers in overcoming resistance and developing alliances. The creation of national healthcare fora for discussion and development of treatment regimens, was one of the first important steps in the transformation of the initiative from a software governance organization toward more emphasis on work place democracy in combination with influence to patients and their organizations.
HISP was initiated in South Africa in 1994 as part of a new government reconstruction and development program [23] . From the outset, HISP was based on a partnership between public health researchers and activists with a background from the anti-apartheid struggle and researchers from Norway with a background in Scandinavian PD and action research.
According to Bødker et al. [10] , the Fablab@school.dk project engaged with local and national politicians at several vertical scales, as well as with parents and their organizations (see above) in order to identify potential strong allies and to find ways of collaborating with these. The difference between the national and local levels, however, also created tensions that were partially leveraged by alliances with top international university partners. Bødker et al. [10] also described a search for strong allied who could support and spread the project in front of political and administrative decision makers, hence providing the support and alliances surrounding the project. Iversen et al. [47] discussed the partnership with the pupils as protagonists with whom the project has a strong partnership beyond here-and-now codesign.
Across the cases, our analyses made it clear that design at large and PD especially need to partner not only with future users. Developing, or engaging in, fora where collaboration may flourish, organizing networks with partners across e.g., local and national levels, and working with different levels of political systems seem to leverage positive change in the cases we have looked at and are examples of what is needed.
PD Researchers Should be Activists
The idea of doing research in the interests of labor was a key element in the early Scandinavian PD projects, and as noted above, Marxist theories played an important role in these projects. Hirschheim and Klein [42] even went as far as to characterize the researchers in the Utopia project as labor partisans, even though it was and is highly debatable that we (the Utopia researchers) went as far as that.
Today, most researchers in PD as well as HCI probably agree that science is not neutral, yet we find it important to explore how researchers act in this field of non-neutrality in the new PD: On the one hand, the researchers are researchers with an interest in understanding the subject matter of their research better, and with skills to help design technologies together with partners, do research on new tools and theories, and so on. On the other hand, they are activists working for a vision that they believe in, a vision of great importance to them, and of great importance to their partners. In their work as activists, they create opposition of a different type than as researchers. At the same time, this may cause tensions as people in opposition to the vision may try to compromise both research and researcher, based on the role as an activist.
Furthermore, PD research activities and PD activist activities need different kinds of support and resources. In the current age, it is quite evident that what counts toward research is publications. This is what attracts research resources for many researchers. However, in order to also progress the activist agenda, more long-term engagements are often needed and less easy to fund. This challenge is not new, even if the push for publication, and the competition for research funding, are possibly stronger now than ever before. Often there are no obvious way to get resources for long-term activist activities, and it is part of what is needed from a shared agenda for researchers and partners to work on providing this kind of resources.
The creation of national healthcare fora for discussion and development of treatment regimens, were part of the 4S initiative as was the provision of resources for research in terms of support for software people to codevelop different aspect of the IT solutions.
The Fablab@school.dk project has been supported by private foundations interested in innovation of e.g., the industry (The Danish Industry Foundation), it is leveraged by its connections to Fablab@school at Stanford University, and further, significant funding from private foundations. The work to make this happen is significant, as discussed in [10] , [44] , [45] , and [47] .
An activist agenda in our perspective means to get involved, also with the many activities of forming partnerships and alliances, and with the activities that otherwise support the users in participating. It means to work with funding schemes outside mainstream research funding, but first of all, it means to side with particular communities or groups of users and take a stance, and when others do not agree, conflicts are often immanent. At times, the need to be a respected researcher and have a future career seems to be a hindrance for this activist role, or at the very least, a choice to be made. However, our three inspirational cases all illustrate that it is possible, with hard work and strong partners and allies, to get significant funding for these types of projects.
PD that Matters Should have a Vision for High and Lasting Impact
It is an important task for PD researchers/activists and partners, respectively, to negotiate, maintain, develop, and concretize a shared vision. The vision of the NJMF project [62] was based on industrial democracy, specifically fighting the lack of democracy as changes were happening at the shop floor. In current PD projects, it is often not clear that there is a vision, other than helping researchers do a better design (see, e.g., [72] ), or as suggested by Kyng [52] , the vision is about user involvement throughout design and about better systems for all. However, there is little focus on what happens after design, when the researchers/activists have moved on, and the users are left to their own devices (A somewhat extreme case of this, designing with homeless people is discussed in [57] ).
We hypothesize that today an overall vision for PD that matters can and should be based on The good life as opposed to The Competition State (see Section 1. Introduction). 10 Where the good life supports people in living the lives they would like to live, including e.g., good jobs with a fair wage, education, and healthcare, the Competition State in contrast focuses on conditions that make companies competitive [27] . The current state of the sharing or platform economy to us illustrate that many companies are 'in it for the money', the users/employees are an instrument for this, but they are not supported by these companies for wages, education, and healthcare. In contrast, they are left to their own devices as e.g., court cases against Uber drivers show. However, a PD that matters is grounded in specific aspects of the life of the partners and these aspects are a core element of the vision.
In 4S, the vision of new treatment regimes, where healthcare personnel and patients were the main innovators, were a strong driver for many partners. In addition, the ideas regarding a different economy of software projects and software, and hence more resources for better healthcare, keep otherwise different partners together. In FabLab@school.dk, the immediate gain for the active schools/classes of access to maker technology, is tied in with a strong long-term vision of digital skills for future generations. The FabLab@school.dk project connected with national and international agendas regarding the 21st century skills and digital literacy to focus beyond maker projects in specific schools and classes, hence emphasizing a wider educational agenda. In both 4S and FabLab@school.dk, the engagement with political levels is part of aiming for lasting impact. In our reading of the HISP program, the track record of actual and previous partnerships and projects help sustain the vision and the promise of a lasting impact across partners.
A vision of high and lasting impact is, in our view, rooted in a vision of how society can be changed for the better, reemphasizing some of the fundamental assumptions such as fair wages. Such a vision is certainly in contrast to the visions often connected to current technological developments such as the so-called sharing economy. Hence, lasting impact also needs to connect to more profound alternative visions of technology and to how such technologies may be anchored in the long-term development of use, both of which we see as a challenge to HCI at large. In addition, such visions are sustained through ongoing negotiation and maintenance among the partners, and they unfold in ongoing dispute and conflict with opposing visions.
PD that Matters Strives for Democratic Control of IT
Striving for democratic control over information technology in different contexts is an important part of a PD that matters. When PD cooperated with Trade Unions, the question of democratic control was handled by developing models for Trade Union influence on design and deployment of computers [35, p. 38ff.] . In current PD, the issue of democratic control is basically sidestepped and the focus is on process and on treating users fairly. What happens after design is left to existing structures outside the projects.
In our view, the question of democratic control is one of the most challenging for a new PD. The lack of democratic ideals in current PD, as well as consequences of this lack, has been debated extensively in e.g., [5] and [52] . However, to our knowledge the lack of democratic control in relation to outcome, deployment and future use, and development has not been high on the agenda when new projects were designed. Nonetheless, it seems that part of what has happened historically, that we could learn more from today, is the role of education and basic skills for a present and future with more prominent role of IT.
HISP began as a Norwegian/South African PD project in 1994/5. Democratic control has been part of their agenda from the start and community ownership is seen as an important prerequisite. One of the first steps toward democratic control was taken when HISP South Africa was formed as an independent NGO in the late 1990s [23, p. 240 ].
In 4S [53] , [54] , democratic control is high on the agenda for both partners and PD researchers/ activists. The formation of 4S was originally suggested by the PD researchers as a way of exercising public control over collections of open source software. Today, the main activities of 4S are carried out in the board, the software group, and the health forums. The board mainly represents public health management at the state, regional, and municipality level, the software group consists of software architects from PD and public healthcare organizations and health fora consist of health personnel and, to a smaller degree, patient organizations. To strengthen the democratic control, especially patients, citizens, and healthcare professionals need fora for critical debate, sharing of experiences and idea generation, and the 4S initiative sees the continued development of the health fora as crucial [53] .
Fablab@school.dk works in a setting of public schools and government-run programs that are already, but in rater complicated manners, controlled democratically: Bødker et al. [10] described the mixture of legislation being controlled by parliament and budgets by municipal governments and local school boards. However, it is not obvious that these are appropriate for control over the project as such and Bødker et al. [10] described a number of activities to engage users at various levels. Fablab@school.dk has explicitly on its agenda to develop future skills in the digital domain, primarily for the school children, but secondarily also for the other groups surrounding the educational activities and the project as such (teachers, parents, and local politicians). Education is a useful element in opening up democratic debates, in particular, regarding technology which is often considered an expert domain for the few.
Democratic control is happening in the three cases we discuss, yet in some instances, such control could be developed even further, and in particular perhaps, in a more long-term perspective. We will, in relation to democratic control, also emphasize the role of education of the relevant partners and allies to participate in PD processes and in using and envisioning technologies in a longer time-scale.
The First Part of Our Agenda
This ends our presentation of the five core elements of the new PD, the five elements where politics matters, and a neutral position is not possible. In the following section, we move on to the last six elements of our new PD, elements which can be said to be the support action, with more technical content.
AGENDA FOR A NEW PD-THE SUPPORT ACTION
In this section, we present and discuss a second, and last, set of elements that are important when developing a new PD that matters. We see these last six elements as crucial for the success of initiatives based on our proposed new PD, at the same time, however, they are more technical and we have named the set of elements support action. Like the five core elements, the support action is also based on the three inspirational cases presented in Section 4, as well as our reinterpretation of the first generations of Scandinavian projects.
(1) High technological ambitions are necessary in order to influence our technological future. (2) Deployment of working prototypes is an important tool for creating impact and experiences, and for sustaining a PD initiative over prolonged periods of time. 
PD that Matters have High Technological Ambitions
A new PD should be based on a concern for influencing our common technological future. Although much important work can be done without high technological ambitions, for those of us who want high and lasting impact on future technology, we advocate high technological ambitions as well as persistent questioning of even the most advanced technologies at hand. For instance, if we do not want to depend on Facebook, we should not make solutions based on Facebook but rather help find and develop alternatives. For us, high technological ambitions are not as such in conflict with processes that explore user needs, and where ultimately these processes do not as such lead to the introduction of new technologies.
It is indeed appropriate for PD projects to explore the possibilities of Facebook or 3D-printing with various community groups (to pick some examples). However, we find it problematic to take these technologies for granted, because this way we do not help users understand and question the fundamental assumptions in the technologies, and e.g., the commercial interests behind them. Hence, we propose to have higher technological ambitions. At the same time, we do not advocate for PD projects that investigate a few new technological aspects without any plans for actual use, a concern we share, e.g., with Bratteteig and Wagner [25] . We believe there is a strategic concern in how we, as technological researchers, help push for technological change. Korsgaard et al. [50, p. 73] support this: Although there may be arguments for basing solutions on existing frameworks within the user domain (integration, sustainability, familiarity, licensing etc.), this development comes with implications that are important in PD research." They go on to discuss how the taken-forgrantedness of the technology, of users and researchers is problematic because they then cannot be critical towards the technology. Hence, alternatives are needed. "Alternatives help both users and designers imagine beyond the taken-for-granted. Uncritically adoption may make researchers and user insensitive toward the ideological premise embedded within the (commercial) platforms.
High technological ambitions were introduced in the Utopia project, and the failure to deliver a working system may be the most important factor in understanding why the project was not followed by new Trade Union based projects as discussed.
In HISP, the initial ambition was to identify information needs and support interim district management teams [23, p. 238] . In the first years, high ambitions concerned the application of rapid prototyping and what is called "builds" being released weekly or even daily. As HISP developed they adopted new technology like cloud computing and the ability to add new features daily while in full production. At the same time, they have continuously worked on integrated health information architectures, according to Braa and Sahay [23, p. 250ff.] .
In 4S, the initial software architecture is currently being substituted by a micro-service architecture. The micro-services are intended to function as a continually expanding set of building-blocks which are expected to form the technical core in a software ecosystem, and the basis for the construction of highly flexible support for a constantly evolving set of new treatment regimens and uses of health IT, that will eventually supplant monolith like current electronic patient record systems.
To succeed with new PD initiatives, we see high technological ambitions as an important aspect. It is simply important that research finds ways of developing viable technical alternatives, that serve users well and are technically sound. Hence, we want to develop alternatives to current and future commercial systems. These alternatives seem to have a way forward if they are technically infrastructured with other technologies, and based on open rather than proprietary platforms. This also requires digital literacy in some form or other and hence education for digital literacy is an equally important component (see also [10] ).
PD that Matters Builds Working Prototypes
There are indeed many tools in the PD toolbox. In our view, however, the deployment of working prototypes is important for creating experiences and impact, and thus for sustaining a PD initiative over prolonged periods of time. The use of mock-ups has since the Utopia project [10] been a pivotal tool for exploring and evaluating concepts and designs as well as to demonstrate these to people outside the design group. However, there is a fundamental difference between mock-ups and working prototypes especially when it comes to sustaining a PD initiative over prolonged periods of time: A mock-up is about giving form to concepts and designs but not about actual use. Thus, a mock-up is not, and will never become, an important part of the daily life of partners since it does not support them in their daily activities. Deployment of working prototypes in daily use in contrast means, that some of the partners can be involved in the PD initiative on a daily basis. It is certainly not sufficient to have a working prototype for this to happen, but it is indeed necessary, as discussed also by Voss and collaborators, e.g., in [41] and [74] .
Furthermore, to use a working prototype over prolonged periods of time makes it possible to codevelop and redevelop the technology in interplay with the processes of use. In other words, working prototypes make appropriation possible, and can support the users in making more radical changes, and-if the use process is followed actively-support changes initiated by the researchers. Finally, with a stable, working prototype, it is possible to begin to scale up and involve new groups in other organizations. In this sense, working prototypes are important for education and understanding among users.
The issue of working prototypes was not on the agenda for the first generation of PD projects. Rather, they left actual development of systems to management-controlled projects and IT companies. In the Utopia project, the key idea was to change this and expand local choice through centrally developed alternatives. However, the project did not succeed in making alternatives available. Without a viable technological alternative, there were also no viable alternative ways of organizing work and in the end no strong push from the Trade Unions to continue development of technology and organization. For the involved researchers, a simpler and rewarding path was to expand their international cooperation on tools and techniques and better systems for all. This development is reflected in e.g., the book Design at Work [36] and major European Union projects like Palpable Computing. 11 Many current PD projects do not develop working prototypes, but stop at exploration of new concepts. Hence, the results only live on in research papers. This is the natural way of doing research, and since basically all PD projects are initiated, planned, and managed by PD researchers, it is probably not surprising. However, as discussed in e.g., [52] , research papers are usually not a very positive type of result for the involved users (see also discussion in [25] ).
Some PD projects have produced and deployed working prototypes and some have been turned into products, e.g., in the Dragon project 12 [29] and the iHospital project. 13 But these PD projects were just that projects. When the prototypes were transformed to products, new organizational contexts were created and in this process the PD aspects, as well as democratic ideals, were lost and traditional commercial interests took over [53] .
In the 4S initiative, the visions of public ownership to software via open source, local control of organization, use, and IT-solution and of development of treatment regimens in cooperation between patients, health professionals, and care workers were developed by deploying working prototypes or pilots, e.g., for pregnant women with complicated pregnancies and the personnel involved in their treatment [53] .
In HISP, the deployed systems largely functioned as working prototypes for further projects supporting the vision of equitable health services in decentralized and empowering structures with local control of data [23] .
In the two projects, we have seen how working prototypes, and especially how working with prototypes on a daily basis, have been used to sustain PD initiatives over prolonged periods of time. A working prototype is necessary for sustainability of the processes.
PD that Matters Must Develop Strong Alliances
To fight negative changes and create high and lasting positive impact a researcher/activist/partnerbased initiative needs to develop and maintain numerous alliances. And alliances are also important for the generation of resources, including funding.
For the first generation of PD projects alliances were not really an issue: The Trade Union partners and the university setting of the 1970s were sufficient to create action possibilities and to secure resources and funding. For instance, the DUE project was supported by the research council of the Danish Trade Union Council.
For the Utopia project the Trade Union partners and the university environment were still very important, but in addition the cooperation agreement with the IT company expected to develop a system based on the Utopia specifications was also important for the funding of the project [11, p. 258] .
Most current PD projects seem to be quite similar to other types of research projects when it comes to alliances, i.e., alliances may be important to secure funding, to get access to organizations and their employees, to keep employees interested in prolonged participation or to carry out experiments with specific technologies. However, due to the emphasis on fair involvement of users in many current PD projects, some authors have discussed the need for creating alliances with management in order to secure more fair conditions for the participating users, see e.g., [1] .
In the HISP program, alliances were created with various levels of local administrations and politicians, and at the same time funding alliances secured rather large amounts of money for the program. 14 Bødker et al. [10] described the alliances and policymaking necessary for the FabLab@school: At one level, PD activities happen in partnership with specific schools, pupils, parents, and school staff. On the other hand, e.g., teaching curriculum and funding for schools are happening in two parallel political systems, a national and a local one, and hence, Fablab@school.dk has worked through activities/workshops with politicians locally, and nationally, working with civil servants, locally, nationally, as well as at the EU level. Currently, these alliances have led to Fablab@school.dk being involved with national curriculum development as a result of these alliances.
In the 4S case, alliances have been developed with regional hospital owners and IT departments, government agencies working with health IT, and to some degree with municipalities as well as PD projects, like other projects, are limited in time, and since the results of PD projects are usually limited to research papers, the issue of alliances is usually not extended beyond the timeframe of the project. A PD that matters, on the other hand, has to create, maintain, and develop complex alliances in order to be able to continue working for realizing the vision, including get support for deployment of solutions developed and the resources to continue development-thus alliances are often a matter of life or death.
PD that Matters Must Explore Larger Scales
In the first PD projects, scaling up was carried out through education in the form of books and courses for shop stewards. The focus was on implications of computer use in different kinds of industries and how to deal with introduction of computers at the workplace. In the Utopia projects, the Trade Unions also played a major role in scaling up, in terms of distribution and use of results from the project. For example, Graffiti 7, the popular end report of the Utopia project, was produced in 70,000 copies in five languages [12] . In addition, the plans to develop and market a commercial product were important elements in scaling up, even though this development actually failed in the end. As a consequence, long-term scaling up was reduced to the area of PD research, and focused on tools and techniques.
Few contemporary projects discuss scaling up beyond the specific activities, as we have seen above. Bødker and Zander's discussions of the possibilities in the municipal sector [18] may be an exception though they provide more questions than answers e.g., when they discuss the role of municipal democracy and its strategic discussions in the meeting with engagement and participation of municipal workers who also want to exercise their influence from this perspective. In those cases where scaling up beyond research papers has happened, it has been through the development and marketing and/or deployment of commercial products as with the system developed for the Maersk shipping company 15 and the hospital logistics system developed in the iHospital project. 16 In this sense, these PD projects have scaled up just like any other commercial start-up, and we may even say that they are more part of the problem than a solution to the challenges of globalization since they try to build a multi-million-dollar business controlled by the few owners, not by users. Many initiatives trying to deal with the negative aspects of globalization are locally anchored. They try for instance to reduce global dependencies and focus on developing local resources e.g., through ecological farming. Bødker et al. [16] , [15] presented the case of a Local Organic Food Community which under the heading of "A farmer, a place and at least 20 members" has now grown into a bottom-up community of about 900 members distributing locally produced organic produce and eggs. The irony of this and many other bottom-up communities is that despite this local anchoring, they easily become dependent on global, proprietary software such as Facebook (see [16] , [15] ). Scaling up was attempted by development of a common technical platform across some similar food-sharing communities, yet this scaling up was difficult due to the wish for control by each community, as well as due to limited resources.
In both HISP [23] and 4S [53] , open source software are key elements, and thus scaling up is financially not as demanding as when physical products are the main element.
However, when democratic control and continued PD are crucial, scaling up is still very challenging, and we hypothesize that scaling up usually will require an ongoing effort of maintenance and development of the scaling up itself. Scaling up includes e.g., structures and processes of control and the handling of resources, "large-scale" PD processes and coordinating technological solutions, deployment, and use.
Some of these issues are handled in many well-known organizational settings, but will have to be dealt with in quite different ways in a PD initiative. To illustrate: Many international IT companies coordinate technological development and deployment worldwide and financing is handled via e.g., shares and loans or kickstarter.com. And although kickstarter.com has several attractive features, it does not seem to be immediately applicable since it basically reduces to a consumer/producer relation. In the HISP case, an international, organizational network has been developed. As mentioned above, a prominent member of this is a South African not-for-profit NGO with more than 50 full-time staff. On the software side, scaling up is facilitated by a cloud-based server hosted by the HISP team at the University of Oslo, which is also handling the core development of the software and implementation support. 17 In 4S, a new microservice architecture and a new quality-control system have been developed, in part to facilitate scaling up. 18 The issue of scaling up in relation to democratic control has not been addressed by the 4S initiative yet.
Scaling up, or, how to apply and further develop good ideas on a larger scale, is important to this kind of initiatives. A PD that matters is about people and usually locally anchored, and to apply and develop ideas and results on a larger scale challenges core political elements, especially democratic control. On the other hand, to fight negative changes and create high and lasting impact usually requires going from local to large scale as we have seen discussed above. So far, the Fablab@school.dk project and the 4S initiative, try to deal with scaling to a limited extent, also through the newest technological possibilities, for good and bad. Eventually, they probably have to scale-up in order to continue to attract and engage partners. To this end, they may look to HISP for inspiration.
PD that Matters Must Address its Successes and Failures
In many research projects, failure with respect to outcome can be turned into research papers. However, in PD that matters, success in terms of outcome is often necessary in order to continue to work toward the vision. The success of the first PD projects was largely a result of a then unconventional research approach based on close cooperation between committed researchers with an activist stance and local unions at the factory level, and with support from the national trade unions.
In the Utopia project, success was, to a large extent, a matter of making an alternative system for newspaper production available for Nordic newspapers. As mentioned earlier, in order to design such a system, the project developed new design methods, techniques, and tools. This made the project a success from the PD researchers point of view, because the methods were publishable in the international, academic literature. However, for the unions and the workers, the lack of a viable alternative was a major failure. Even though the researchers tried to draw attention to desktop publishing, this got no support from the unions, who were entirely focusing on newspapers. Furthermore, the suggested desktop publishing initiative was primarily educational, standing in the way of the PD researchers' careers as researchers.
In current PD, the notion of success is usually related to processes during a project and research papers after, not to outcomes for the participating users. And as discussed above some projects, which are a success for the researchers did not produce useful results for the participating users, see also [1] , [24] , and [25] . As with Utopia before, researchers are often more interested in moving on to the next research project, especially if their employer does not offer them much choice except being involved in a new research project.
In HISP, the initial successful development of IT in support of decentralized and empowering structures was the basis for two decades of ongoing work, and in the case of 4S, the successful deployment of the software in two national demonstration projects was the reason for the continued support from partners and the development of alliances. In FabLab@school.dk, it is similarly the local fablabs that provide the early, and visible steps of a success, because they engage pupils, teachers, and for that matter parents locally and because the fablab spaces are very visible. However, ultimately the risks seem to lie at other organizational levels and on longer time-scales, where the infrastructure as such needs support and sustaining, and e.g., work needs to happen to change the school curricula nationally, where fablabs and digital thinking compete for time, room, and teacher competencies.
A PD initiative that matters and face big issues will also face big, sometimes unforeseen, challenges and high risks of failure. And although PD researchers may learn a lot also from failures, success is important for our vision, our partners and for ourselves in the role of PD activists.
PD that Matters is Action Research
In the first Scandinavian project, the Norwegian NJMF, as well as in the Utopia project, important parts of the research approaches and design techniques were developed "on the fly" based on needs that arose during the work. They were primarily action research projects aiming to provide change for the users, as we illustrate above. Participatory design, while important, came next, and was embedded in these other forms of research. In current PD, we find that focus is usually on refinements of ideas and techniques, not on major shifts, seeded from outside the PD processes.
Acute attention to emerging needs, also outside the field of PD, is important and often vital for success. At the same time, the contributions of the researchers also come from their professional insights, and not just in PD methods. It is important that the people working on a PD initiative that matters are willing to work with new issues when the need arises. BAlka [1] in her discussion of Kyng [52] addresses the connection between PD and Action Research. She concludes her discussions with a concern for whether or not we can see evidence of users' design influences in the technologies whose development they contribute to, or in work practices that work better from end users' perspectives, she finds Action Research instrumental in helping researchers remain focussed on our scope of influence and (...) guard against "engaging in politically correct research with little scope of influence." [1, p. 81] HISP is explicitly based on an action research approach, as well as on PD, and they list open source as one of the important elements in their strategy, which they find important in connection with current technological developments in this area [23, p. 255] . Bødker et al. [10] largely pointed to the many types of activities needed to carry out a project as organizationally and technologically diverse as FabLab@school.dk. The 4S initiative on telemedicine has worked with both innovation theory, business models, and open source. In addition, quality control and the cost of CE-marking software according to e.g., the European Union Medical Device Directive became a major issue and was close to make the software too expensive to use if they wanted to establish an ongoing process of development based on PD. However, the 4S team had the resources to make a small project that succeeded in developing a new model for quality control and CE-marking of systems build from open source modules.
An action research approach can facilitate discussions of how researchers continue to contribute to projects and visions, especially when unforeseen needs arise, and the approach may help avoiding "PD tunnel vision" (see also [53] ). This is a further illustration of how researchers have, and must have a research agenda that is their own.
MOVING TOWARD A PD THAT MATTERS
Our proposal for a new PD that matters is based on both on the early history of Scandinavian PD, the limitations of current PD and HCI at large and a few exemplary initiatives. None of the cases we have studied are perfect but they do think beyond making a handful of direct participants happy, here, and now.
However, to evaluate our ideas and develop them further, we need extensive concrete experience as well as further research on several intriguing theoretical aspects of PD and HCI. This means for us and others to engage in action research-like initiatives and focus on how to increase the influence of groups of people in areas that are important to them. This will be done in the continued work on the 4S telehealth initiative and hopefully in an increasing number of new initiatives.
In the search for new initiatives, we find that areas that are publicly financed and managed, e.g., education and health in the Nordic countries are good candidates since the public element gives claims about democratic control a broader appeal and makes the creation of strong alliances more likely than in entirely commercial settings. In addition, the combination of reduced budgets for welfare, reduced company taxes, and increased tax evasion makes many people look for noncommercial alternatives in these areas.
All the same, the call for transnational multi-stakeholder cooperation to ensure fair working conditions in digital labor platforms 19 by the Network of European and North American labor unions and worker organizations could also provide a possibility for new PD initiatives that draw on some of the knowledge-building aspect of the early Scandinavian projects. We will not make further specific suggestions for new initiatives. However, we will briefly mention two related areas of work that we want to look into in the future, and then we present a shortlist of issues that we have identified as in need of new research.
The two relevant areas to look more into are HCI4D and work on digital thinking and production. With the recent developments in HCI4D toward conflict zones; literacy; infant mortality; rural and urban community development; and marginalized populations we consider it a potentially very useful source of cases and theories that go beyond the taken for granted in Western societies. Work like that of [76] , which theoretically ground their work on community consensus in the concept of "Ubuntu" can be seen as useful supplement to the HISP case. The Fablab@School.dk project is not alone with addressing digital understanding and production. In the work of Kafai et al. [48] , they focus on youths' critical understanding of new media, and DYI in order to understand the participatory competencies of youths. With this in mind, makerspaces and sustainability certainly have potentials for a future PD that matters.
Issues in need of new research are first of all, the two roles of researchers in the new PD: On the one hand, they work as researchers, on the other hand, as activists working for a vision with their partners. In addition, we find hope in e.g., the recent work of Forlano and HAlpern [56] in revitalizing work with labor activists with this perspective in mind, as labor activists are important when it comes to considering wages and welfare even in the current millennium.
Second, when success depends on working prototypes and deployment of products, we need to better understand how relations among research, activism, and the work by partners develop over time, as deployment and use scales up. Accordingly, scale takes a new role for research both regarding time and use. This adds to concerns for time and deployment discussed e.g., in relation to infrastructuring (see [66] , [10] , [58] ).
Third, we want to learn more about how to develop and sustain organizational frameworks for democratic control, critical debate, development of visions and politics, and how new organizational frameworks interact with existing ones. With our analysis of the state of the field of HCI at large, this seems a necessary concern for the field of HCI, if it wants to escape the iron grip of the big corporations (see e.g., discussion of Google's implicit data gathering in [72] ). In this field, we see an emerging critical debate (e.g., in [3] ) but the step toward constructive visions has not yet been made.
Fourth, like with the early projects, we see a new need for public debate and education of the public, through the educational system, such as FabLab@school.dk, through profession-based and trade union channels and through the media.
Finally, we see a number of issues related to the relations between a PD project, limited in time and space, and our ideas about high and especially lasting impact. Thus, we would like to investigate different aspects of series, or networks, of projects that are part of the same initiative. HISP has much to offer concerning these issues.
Our agenda for a PD that matters calls for the help of-and critique by-many partners as well as strong alliances, also in the research community. Long-term commitment by researcher activists is important, but perhaps also more difficult than ever. At the same time, more than ever, it seems important to come up with strong, democratic visions fueled by ambitious technological alternatives.
CONCLUSION
Dramatic changes will happen over the next decades, computers will play a major role, and a marginalization of the many in relation to power and technology seems unpleasantly likely. However, we believe that a new PD can play a role in fighting for democratic influence, and influence the entire field of HCI in doing so. At the same time, such new PD initiatives may be at odds with the traditional demands on university researchers and require that the people involved allow themselves to emphasize working as activist more so than as researchers.
